CBSE Class 11 Mathematics

Important Questions
Chapter 3

Trigonometric Functions

1 Marks Questions

1. Find the radian measure corresponding to 5° 37' 30"

-
ra = i

Ans.  __ |
1 32 )

2. Find the degree measure corresponding to . E |

16

Ans. 39°22'30"

3. Find the length of an arc of a circle of radius 5 cm subtending a central angle

measuring 15°

AT
Ans. — rm
l’r

4. Find the value of L

-

3

Ans. HE

5. Find the value of sin(-1125°)

-1

Ans. ——=

N5
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6. Find the value of tan 15°

Ans. 7 _\,@

3 T
7.IfsinA= —and — <A<, find cos A
= ¥
-
Ans.
5
8.If tan A = and tan B = then find the value of A + B.
a+1 Ja+1
Ans. 4&°

9. Express sin 120 + sin 40 as the product of sines and cosines.
Ans. 2 sin86 cos40
10. Express 2 cos4x sin2x as an algebraic sum of sines or cosines

Ans. sin 6X — sin2x

11. Write the range of cos 0

Ans. [-1,1]

12. What is domain of sec 0?

-

. . JL
Ans. E - *:[_En+1_|:; nezy

13.Find the principal solutions of cotx = 3
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m 1llx
Ans. — —
6 6

L

14. Write the general solution of cos 6 =0

Ans. [_2n+1_|:= M E Z

4

o T
15. If sinx = £ and 0 < X < — find the value of cos 2x

3

1
Ans. ——
a

3

16. If cosx = — and x lies in quadrant III, find the value of sin —

Ans. ""IIE

3
17.Convert into radian measures. — 470 30’

Ans.-47930"=- | 47+E:
60
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18.Evaluate tan 759.
Ans. tan 75 = tan (45 + 30)

_ tan 45 + tan 30
1 -tan 45 tan 30

R
-

19.Prove that Sin (40 + 0). Cos (10 + 0) — Cos (40 + 0). Sin (10 + 0) =

b | =

Ans. L. H. S = Sin (40 + 6). Cos (10 + 6) — Cos (40 + 6). Sin (10 +6)

=Sin [ 40+ # 10— [ =Sin 30 =

[ S

20.Find the principal solution of the eq. Sin x = ﬁ
i

Ans.Sin x = “E

-

me=ﬁﬂ§

e | i

-

Smx=58n T-

,-’.-_"m";
EY,
2T
};: —_—
3
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21.Prove that Cos | I+ 1| + Cos | I_Ii = \E Cosx

| [
S - S

.-:._'L'_ .\l'i: .-'-.::L'_ .\.-\.I
Ans. L. H. S = Cos :+ x|+ Cos  ——x

[ f [
LS - LS -

2 Cos :T Cosx [ Cos(A+B)+Cos(A-B)=2Cos A CosB

ZZL-CDSE =ﬁf:05};

N3]

22.Convert into radian measures. -37° 30

20
6

LY -

Ans.-37930=- 37+

> I "
= - T:x:—m&':eai

180

23.Prove Sin (n+1) x Sin (n+2) x + Cos (n+1) x. Cos (n+2) x = Cos X

Ans.L.H.S = Cos (n+1) x Cos (n+2) X + Sin (n+1) X Sin (n+2) X
=Cos |_[' n+ljx—(n+2) x |

=Cos x
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24.Find the value of Sin E
3

=
h !
i

"

Ans. Sin MT“T:Sin 1[],-T+é |

N3
-1
N

25.Find the principal solution of the eq. tan x =

Ans.tan x = —L
NG

-
i

i -:_'L'_"'
tan x =tan ,-T—E

— ==

.

26.Convert into radian measures. 5°37" 3)"
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. 3[:]H:l

Ans.5°3713011=50+ 37+
60

]
- Pl T
=48+ |
2 )

. (75 1Y

=804 T

2 60 )

Lad | -
| -
—

| g

27.Prove Cos 70°. Cos 100 + Sin 70°. Sin 10° =

b | =

Ans.L.H.S.=Cos (70-10) = Cos 60 =

28.Evaluate 2 Sin —
12
7 ]
4 6 _|

T

Ans.2 Sin — =2 Sin
12 '
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T T ¥ T |

= 2| 51n—cn:|5——c|:|5—5i —
] 6 6 |

MBI 1_

_"JE 2 ﬂf'f

29.Find the solution of Sin x = _— ﬂ
.

Ans.Sinx= — ﬁ

2
. .0 )
Sin x = Sin _ ,-T+§|

[ f
LS -

Sin X = Sin 4—T

if Sin & = Sin o
f=n1+(-1)" &
4T

x=nT+ [—1:]?'.?

30.Prove that Cos Qﬁ - Sin 3 —tan 36°

Cos 9° + Sin 9°

Ans.L. H. S = tan 36°

= tan (45" - 9%)
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1 -tan 9°
1+tan 9

Cos 9° - Sin 9°

Cos 9° + Sin 9°
31.Find the value of tan HTT )
197 T

Ans.tan —— =tan BT+ — |
3 A 3 )

=tan§=ﬁ

32.Prove Cos 4x = 1 — 8 Sin2 x. Cos?x

Ans. L. H. S =Cos 4x

= 1-28in" 2x B Cos28=1-28in" &
= 1-2(8Sin2x)’

= 1-2(2Sinx. Cos x)°

=1-2(48in" x.Cos” x)

=1-8Sin" x. Cos” x.

33.Prove
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Cos (m+x) . Cos(x) _ Cot? x

. [T |
Sin ( Tx). Cos | — x|

% i
. - E

—Cosx. Cosx .
Ans.L..H.S = =Cot* x.

Sinx. Sinx

Cos 11° + Sin 11°
Cos 11° - Sin 11°

34.Prove that tan 56° =

Ans.L. H. S = tan 56°
= tan (45° + 119)

tan 45° +tan 11°

1 -tan 45° _tan 11°

1 +tan 11°
1-tan 11°

_ EDS]]': —E:m]l; —RHS
Cos 11" -Sin 1l

35.Prove that Cos 105° + Cos 15° = Sin 75° - Sin 15°
Ans.L. H. S = Cos 105° + Cos 15°

= Cos (90° + 15%) + Cos (90° - 759

= -8in 15" + Sin 75

=S5in 757 -5in 13

36.Find the value of Cos (- 17100).

Ans. Cos (—17100) = Cos (1800-90)[Cos (-0) = Cos 6
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= Cos [5 * 360 +90]

I
o

=Cos

k2| E

37.A wheel makes 360 revolutions in 1 minute. Through how many radians does it turn
in 1 second.

Ans.N. of revolutions made in 60 sec. = 360

360 _
60

6

N. of revolutions made in 1 sec =

Angle moved in 6 revolutions =21 6 =12 1t

38.Prove Sin2 6x — Sin2 4x = Sin2 x. Sin 10 x.
Ans.L. H. S = Sin? 6x — Sin? 4x
= Sin (6X + 4Xx). Sin (6X — 4X)

=Sin 10x . Sin 2x

tan 69 + tan 66
39.Prove that =-1

1 -tan 69.tan 66

Ans.L. H. S = tan (69 + 66)
=tan (135)

=tan (90 + 45)

=-tan 45

=-1
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Sin x X
40.Provethat ———— =tan —
1+Cosx 2

Ans.L.H. S

X X
25in— Cos —
3 9
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CBSE Class 12 Mathematics
Important Questions
Chapter 3

Trigonometric Functions

4 Marks Questions

Prove the following Identities

1.The minute hand of a watch is 1.5 cm long. How far does it tip move in 40 minute?

Ans.r=1.5cm

Angle made in 60 mint = 3609

360

Angle madein1 min= — = 60°

60

Angle made in 40 mint = 6 = 40

= 2400
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2. Show that tan 3x. tan 2x. tan X = tan 3x - tan 2x -tan x

Ans.Let3x=2x+X
tan 3x = tan (2xX + X)

tan 3% tan Jx +tan x

1 1-tan 2x tan x

tan 3x (1 -tan 2x_ tan x) =tan Jx +tan x
tan 3x -tan 3x_tan 2% tan x =tan 2x +tan x

tan 3x.tan Jx.tan x =tan 3% -tan Jx -tan x

3.Find the value of tan E .

8

Ans.Letx =
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——».u'{_ 1or- \.'{_ 1
tan T/8 = /2 -1

Stn(x+y) tan x+tan Vv

4.Prove that =
Sin(x—1v) tanx—tany
Sin(x+ 1)

AnsLHS= —— -~
Sin(x— 1)

Sitroe Cosy + Cosx.Siny
Sirx Cosy — Cosx.Siny

DividingNandDbvCosx Cosy

_tanx—+tan y

tan x—tan v

5.If in two circles, arcs of the same length subtend angles 60° and 759 at the centre find

the ratio of their radii.

|
Ans. & =—
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6.Prove that Cos 6x= 32 Cos®x — 48 Cos? x + 18 Cos2 x-1
Ans.L.H.S. = Cos 6x

cos 2(3x) =2cos* 3x—1= cos2 (3x]

= 2[1—10:153 x—3cos .T:]: -1
= 21_16.:.:.55 x+9cos? x— 24 cos® .T_i—l

=32cos  x+18cos’ x—48cos® x—1

=32cos® x—48cos* x+18cos? x—1
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7.Solve Sin2x-Sin4x+Sin6x=0
Ans. 571 bx+sin 2x—sindx=10

C6x+2x ) (6x—2x
2sin ——— | cos, ——— —sindx=10
1 2 | !__ 2 l

Zsindxcos2x—sindx=10

sin —11’[2 cos 21’—1] =0

sin dx=10
dx=nT

FLIT

r=—

4

Jeos2x—1=10

4 A
COS5 X =C05—

i
2x=2nTt—

3

a
x=nTt—
f

8.In a circle of diameter 40cm, the length of a chord is 20cm. Find the length of minor
are of the chord.

Ans.
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20
’ Fl I
5] 2“
@ = 609
g=_
-
gL
Yew 3 20
207
|=—— cm.s
3

9.Prove that tan 4x = dtanx (1 -tan” x)

l1-6tan- x +tan” x

Ans. L. H. S =tan 4x

2 tan 2x

1 -tan” 2x

3 .
g —fenx
l—tan” x
1| 2tanx |

1—tan" x
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dtan x

1—tan” x

(1—tan” x| —4tan” x

(1-tan” x|

dtan x (1-tan” x|
. . ;

(1—tan® %] 1+tan®x—2tan” x—4tan” x

_ 4tan x(1—tan” x)

1—6tan” r+tan” x

2 e 9 o [ X+¥)
10.Prove that (Cos x + Cos y)“ + (Sin x — Sin y)“ = 4 Cos — |
Ans. L. H.S=(Cosx+Cosy)2+(Simx—811r1y)2

[ T+ TR Cx+v) o (x=3 7V
= 2 Cos — _ Cos — | + 2 Cos — . Sin -
: 2 . S I T T
-~ X+ v ~-’f.1’—1'~'; - x+V 5 Xx—V
=4 Cos” —_ Cos” — +4 Cos” — . Sin” -
2 L2 ) 2 2
» (x+ ] ; X—V o, ox—V |
= 4 Cos™  —— 1 Cos” — + Sin’ -
JI-I-'L"';
= 4 Cos” -
e
.:
11.If Cot x = - — _xlies in second quadrant find the values of other five trigonometric
12°
functions.
3
Ans.Cotx= — —
l’r

Get More Learning Materials Here : & m @) www.studentbro.in



EEC}L=_£

13 L
Eec1=—T[ x lies in IInd quad
Cnsx=—i

13

-12 = 12
= — % | — ] =
5 13 ) 1
Cosecx = E
12

. s ae e L
12.Prove that Sin 3x -%111 3% T Sinx =tan x
Cos 5x -Cosx

in 5% + Sinx - 2 S )
Ans.L.H.s:5111 5x + 5inx - 1 Sin 3x

Cos 5x - Cos x
_ 25in 3x. Cos 2x - 2 Sin 3x
-2 5in 3x. Sin 2x
_ 2 8w ¥x (Cos 2x - 1)
— 2 8w 2% Sin 2x

_ =1 -Cos Ix)

~5in 2x
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X
Y% Cosx

Sin X

= =tan x
Cosx

13.Prove that Sin x + Sin 3x + Sin 5x + Sin 7xX = 4 Cos x. Cos 2x. Sin 4x
Ans.L. H. S. = Sin x + Sin 3x + Sin 5x + Sin 7x

= Sin X + Sin 7x + Sin 3xX + Sin 5x

-
-

Lo Tx+ T (=T o 3x+5a0 (3x—5x
2 Sin . Cos + 28n —— _—
- ] - | : 2 | : 2 !

& - & - & - [ !
. - . - “a B “a o

28ndx Cos3x+258n4dx Cosx

=2 Sin 4x [Cos 3x + Cos x]

(3x+x)
. Cos |
] 1 D |

& F £ & e
L e L E

= 2 5in4x [ 2 Cos 2x. Cos x]

=4 Cos x. Cos 2x_Sin 4x

14.Find the angle between the minute hand and hour hand of a clock when the time is 7.
20.

Ans. Angle made by mint hand in 15 mint=15 = 6 = 90"
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Angle made by hour hand in 1 hr = 300

in 60 minute = 3_ = 1

60 2

[ Angle Traled by hr hand in 12 hr = 360°

in 20 minute = l:x: 20 = 10f
¥

Angle made = 90 + 10 = 100°

15.Show that > + /2 + 2 Cos 46 =2 Cos &

AnsLH.S= )+ {2+ 2Cos 46

= 2+ 2(1+Cos 48]

=J:—J:.: Cos® 28
=-/2+2 Cos 26

=.,/2(1+Cos 26)

=22 Cos’@

=2Cos &

16.Prove that Cot 4x (Sin 5x + Sin 3x) = Cot X (Sin 5x — Sin 3x)
Ans.L. H. S = Cot 4x (Sin 5x + Sin 3x)

Cosdx [ _ . Sx+3x Sx—3x |
= — | 2 Sin - Cos
Sin dx | 2 2
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_ Cos 4x
S Ax

=2Cosdx. Cosx

2 ¥ Ax Cos x

R. H. S = Cot x (Sin 5x - Sin 3x)

[ Sx+3x . Sx-3x|
=— ' 2 Cos _ Sin
Sinx | 2 2

Cosx

Cosx - -
= | 2 Cos 4x. 8wy |
S :

=2Cos4x. Cosx

LHS=RHS
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CBSE Class 12 Mathematics
Important Questions
Chapter 3

Trigonometric Functions

6 Marks Questions

1. Find the general solution of sin2x + sin4x + sin6x = 0

1
2. Find the general solution of cos 0 cos2 0 cos30 = —

4
Ans. | In +1_|§= M 3 M E zZ

]
J

3.If Sin a + Sin B = a and Cos a + Cos B = b show that Cos (a + B) =

- -

Ans.b* +a’ =(Cos o + Cos )" + (Sin & + Sin 5)°
=Cos® g+ Cos” f§+2Cos c. Cos §+Sin” & + Sin” S+ 25in . Sin

= 1+1+2(Cos & Cos 5+ 5in & . Sin )
=2+ 2Cos (-5 (1)

b* -a’ =(Cos & + Cos £)° - (Sin o + Sin 5)°

= (Cos® & -Sin? B+ (Cos? B-Sin® &)+ 2 Cos(a + )
=Cos(a+ ) Cos(a-5)+Cos (f+ x)Cos (e -5)+2Cos(x + [5)
=2Cos(a+ ) Cos({ax-£)+2Cos(x+ 3
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=Cos (& + ) [2 Cos (a - B+ 2]

= Cos(a+ ). (b" +a”) [from (1)

ﬁ_—:=C05[ﬂf—,e5’]

4. Prove thatCosa + Cos B+ Cosy+Cos (a+ B +vy)

o+ 30 "B+ Cv+a)
=4 Cos 'B'_D:IS L'-CDS : '

L2 ) L2 ) L2 )
Ans.L. H. S.

= Cosx+Cos F+Cos y+Cos(x+ 5+ 7)

=Cos a + Cos B) + [CDE ¥+ Cos(ax+ 5+ )]

“o+ ) a—8) o+ B+ “a+ -7
= 2 Cos ‘B.CDS —‘B+2CD5 Byt . Cos Bty-
L2 L2 ) A 2 ) A 2
"o+ 8 (o— 8 c+ 8 Co+ B+27)
= 2 Cos " Cos 'B'+2 Cos ‘B'.CDE A '
2 ) 2 ) 2 ) 2 '
‘a+p . [a-5) Ca+ B+27]
=2 Cos s Cos s + Co S |
2 ) 2 ) \ 2 !
I a-f, a+B+2y) “a+f+2r a-f)]
Co+ ~1:. ¥ o) . 3y
= 2 Cos al 2 Cos = = Cos = =
2 )] 2 2
“a+ /] Coe+ v "B+ ]
= 2 Cos 5 2 Cos _Cos 5 |
2 | L 2 ) L2 )
'fﬂl_" + ---.I + ...-__. '.I ! + S"‘ -.I
=4 Cos jﬁi-f: 5 'BT'i.CDE I
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5.Prove that Sin3x +Sin2x-Sin2x=4Sinx.Cos l . Cos 3_1
9 9

Ans.
| sin 3x—sin x| +sin 2x

f3x+x) . [ 3x—x)
_sifl
p : 2

& - | i -
" e L -

+sinlx

=2coslxsin x+sinlx

I
[

cos2xsinx+ 2sin X cos X

2sin .T[CL'.‘IS 2x+cos .T]

3% x |
= 2sin 1’i 2cos X—.cos— |

3x X
=4sin xcos—cos —
3 .

g
6.Prove that 2Cos 1 .Cos Q_T + Cosj_T + Cos_T =0
13 13 13 13
Ans.L.H.S.
T s 3T 5
2cos—. cos—+cos—+cos—

13 13 13 13

w9 fa 9 iT ST
=Ccos, —+— +C0D5, ———  +CO05s—+CO5—

| 13 13 13 ) 13 13

101 ST 3T A
=cn5—+cns—+cn5—+cn5ﬁ

Get More Learning Materials Here : & m @) www.studentbro.in



S 3T S iT ST
—CDE T—— +|:|:|5 T—— +|:|:|5—+|:|:|5—

3) 3 ) 13
— —cosZ— + cosi— + cosi—
13 13 13
7. Find the value of tan (a + B) Given that
1 © 3T 5 (o
Cotax=—.cx e T.— |andSec f=-—-_ F &  —. T,
2 \ 2 ) 3 V2 )
Ans.

tan (o + ) = tan ¢ +tan 5 (D)

1 -tan ¢ tan &5

Cot o =

I-.3'|"—"

= tan @ =2
1+tan® = Sec” 3

1+tan® f= = I'.'Secﬁ=_?jlj]

4 (o /)

put tan ¢, andtan Sin eq. (
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2

11

Sec BA -1 _tan SA

8.Prove that =
SecdA -1 tan 2A

Ans.L. H. S=
: -1
Cos 8A
: -1
Cos 44

:1 -Cos BA " Cos 4A
1 -Cos44 Cos 8A
_ 2Sin" 4A Cos4A
"~ 2S8in° 2A Cos 8A
_ (2Sin4A Cos4A). Sin 4A
© 2Sin® 2A Cos8A

Sin 8A. (2 $wZA . Cos 24
a 2 &' 2A Cos SA
_ Sin 8A Cos 2A

 Sin 2A. Cos 8A
_ tan 24

tan 2A

T m“:
3

[

= - { _:_.Lr 1: - {
9.Prove that Cos” x + Cos”® _ .T+E |+Cﬂ£‘_ x—
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- -

? 2 f? 2
Ans.L.H.S= 1+ (Cos 2x b Cos = H_?.-' 1= Cos 1-1_?]
2 2 2

1] (. 21 [ 2m)]
=—|1+1+1+C0os 2x + Cos | 2x+— |+ Cos | 2x———

2] \ 3 ) A 3 )

1 (. 2m) (. 2m]
=—|3+Cos2 T+Cm Jo+— | +C'D:; 2y—— |

2| \ 3 3 )

| [ P-4 IE’ 2T 27|

1 S A 3 P
=—|3+Cos2x+ 2C0os . Cos

2 2 , 3

| | ) L J

1] ‘¥ 7|
=—| 3+ Cos 2x+2Cos 2x. Cos ?r;(|

2| g

1] 27 |
=—| 3+ Cos 2x + 2 Cos 2x. Cos —|

2| 3

1] S Al
=—|3+Cos2x+2Cos2x. Cos 7—— |

2] = 3 )

1 C-1Y ]
=—|3+Cos2x+2Cos 2x.  — |

2] L2 )
3
=3

X O9x .. . .. 5x

10..Prove that Cos 2x. Cos 3" Cos 3x. Cos =5in 5x Sin

- -

1 X Ox
Ans.L.H.S = 3| 2 Cos 2x Cos ;—EEDS 3x. Cos - |

r -' b -' =y |
- 1| - 1 - 1|
X X

| x| ) ‘9 .
CDE Jr+— +C'D:; Jr— —C'D:; —+31’ —Cos, ——3x |
: Y ) 2 L2 '

i E [ F & !
. = e “a B . -

mlu—-
HI'—-:
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=— C'L:u;—+ Cax " —Cos
1[ Ax 15x
=—'C'G:;——CL:-:;—|
2| 2 2
. 5x 15x) fSx 15x )
1| EREE: ERE:
=—| 28 = = | Sin| = =
2| 2 2
"J—f-.'l.’

= -5in 5x. Sin 5

5x

= Sin 5x_ Sin -

11.Prove that Cos 20°. Cos 40°. Cos 60° Cos 800 = —
16

Ans.L. H. S = Cos 20°. Cos 40°. Cos 60°. Cos 80°

= Cos 60. Cos 20°. Cos 40°. Cos 80

Cos40° ( 2 Cos20. Cos80)°

mlu—-
h.:lr—-

Cos40” [Cos (80 + 20) + Cos (80 - 20)]

[—

e

1 c0s40° Cos 100° + Cos 60]

| =

. E
=—C|:|5—1D"i Cos IDD—
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1

=§[’2 Cos 100. Cos 4[:13']+é Cos 40

- é[cug (100 + 40 + Cos (100 - 40%}% Cos40°

=é[cu5 140° + Cos 50] 1 é Cos 40°

17 1 1 )
=—|Cos 140 + =+t 3 Cos 40°
g 21 8

| -

Cos 140° + i+l Coas 40°
16 8

1 1

G| = | e

__1 g 11 7
=3 Co AW =t3 P A

16

3 3T y
12Iftanx= = ;7= x < —_ Findthe value of Sin

4 2

3T .
Ans.<x< —  [Given
7

Cos x is —tive

3T
4

ol ol

—

|
|

N . X, .
Sin 5 is - tve and Cos 5 15 - Hve.

du | L

l+tan” x = Sec'x
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_-'-.311:" - .
1+ = =8ecx
L4 )
Secx= =
5
Cosx=1 —
4
5 T 3T
Cosx=—- — TR
4 2
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